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(54) VOID-CONTAINING POLYESTER FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide films having excellent properties (e.g. cushioning properties, low 
dielectric properties, and lightweight properties) derived from a void- containing structure and good handling 
properties as well. 

SOLUTION: In the void-containing polyester films composed of a composition comprising a polyester resin 
and a thermoplastic resin incompatible with the polyester resin and having a number of voids derived from 
the incompatible thermoplastic resin which has been dispersed in the polyester resin in the form of particles 
within the films, the films contain a polyolefin resin as the incompatible thermoplastic resin and meet all 
three requisites of (1) an apparent specific gravity of not greater than 1.3; (2) an average diameter d of the 
dispersed particles of the polyolefin resin of not greater than 15 |im; and (3) a ring crush strength G (unit: 
kg/mm) and a film thickness t (unit: mm) which meet the following formula: G>15xt3. 
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(51)Inta. T 

C 0 8 J 9/00 
5/18 

C0 8L 23/02 
25/00 
67/02 



(57) mm 

<DJS8K*Jt£# l . 3JWTr*s ; 

0*'JtU7^ >*»«l©^iSj»»Mt J fa d # 1 5 m m 

®')l>??7 ?fS/>WtG : k g/mm) i7 ^ 

;lxA^t (#{5: mm) <t#J[UT©^£ffiJE"r£. 
G> 1 5 x t 3 



^mmmcom^m&m^t u-c* y * u ? < >^®jm 

<DntitotkM& 1 • 3JOT~C&£ ; 

<2>* y * b 7 >^f»fli©^^»J«L^S d^l5/im 

®y>^*5-^>:*3&KG (^{i : k g/mm) £7 * 
;l/A/l*t (#{i:mm) £#«T<0«£«JS"r*. 
G> 1 5 x t 3 

£7*"<? hi±#l - 1 0r*5Ci4»»(bf&«^ 
& : mm) 4oJ:0'^ w ;UA^ t : mm) t&M 
r <2 5 x t 

?2>m#m l fBiS<D^?P0^W# "J xxfjH7 ;i/A e 

[»*3i5] #y*u? * >xwn*s# y ^ 
fvwoy^d^ y ^'p fb>t^ ci»i 
T&mim l feiScD^TPO^W* y iXf;^7 a ;l-a 0 

^i^sit^siBigo^^w^yxx-r^^ ^ 

WSa (11%) , ^'J^^^>f>(DMib (S 

0. 01^a/(b + c) ^ 1 
c/b ^ 1 

3^a+b + c^2 0 

mum 8 } #v xx7->v®ffitp<Dim3mi*<D^ 
^ciOTi-r^ s«*3s i SBtta)$ffift* ^ y x x r 

folk? 4 ^A„ 

r&mm 8 ieiSOggiPteWtf y xXrJ^7 ^ ;l A„ 
8-1. 0 d 1 /*r*SCi*te«£T3W3fcJg8gB 



(2) ^2 000-2 3006 5 

2 

Clt^ 11) * y f JMM»*, 2 9 0 'CO^g 
r6 0^P H 1^ifiUfcB$(O3ESt^3Sf*<3[>tt»DJI^0. 51 

£ii^8 SttOSMdW^ y i^«7 4 ;l/A D 

[is^ i2] * y x* f-towmt* mm^k^v y 

x r ;U^ttSI»(* <b x ^ u > ^' y n - ;b^MI4 <h b r 

10 en £ <d-c£> & c <t t r zm&m s &n<o&m 

S4M«yx;*7»;l/£7 4)12*. 

cooo i ] 

1*) fc\fctfmiXB$<E>^> Fy>^tt©W**0M*8-o 

«&^>Ky>*tt (M^tt^) *wrs. &*iEn&ra 

7^il/Ai urra^^M^ 'Jx^fiH7 ^ ;ua 
[0002] 

^^b^^u-htcf^^^n^^yxxx . 

tt£ 0T<7)?£ffl (1#^¥9 - 1 4 9 5 7 6^$Bf) & 
3 >ttCC J: 0 , ^li^OTJffl^ (W6 3 -2 80 6 

8 7%«) ««EnB>Jffi7^^A<tbrfec;< 
[ooo3] z<o£5tj:m&i£m^%tiz&m§m*o 

XXf;H7^^£lt[t ^yxx^^^^ccte 
SKfettf J!i3F£ ^ y x x ^««iit»«:fi^ Ut^tc^ 

[0 0 0 4 ] cco^^Wc^cc^c^ta^, ^*yx 

r> (^BS4 9- 34 7 5 5^) CCftHStiS^ 
y ^ 1/7 ^ >jfe«fl| v £/c* 'JX^l/ >^«|»g (^dx 
50 ^BS4 9-2 0 1 ^^>BS5 4 -29 5 



(3) 

3 

m&mmztir vs. 

[0 00 5] C<D*PX'b. ^'JtU7^>«, «ec 

i&m?6fg<Dfj msm&M.. m&nxm io 
■rs*stt (mn ^r> 3 >i, iSK«tt, sate) 

[0 00 6] C<DJ:^^>'>>F »;>^teO®Tti, ±15 
[0007 ] >^BI^^^^J<b 

[0 00 8] *-'Jtl/7^>M (mt^^^ 

(^f7-1 77 7 9^) , #«/x* 
-JKDftffl (*SfIW2 - 2 3 5 9 4 2tM) . ZtM 
I'Jx-f^Xf;^^©^ (»PS?4-2 6 

[ooo9]5t^cc. cne>©^J:or. £7E<Dfi 
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[0 0 1 0 1 CtfXfcMt, ±gB©^S85CCfcl>TWt. 
[0 0 1 1 ] 

[^^^ojr^i-r^^a] ^msftB. ±te 

[0012] 

QJlifttt ltfi# 1 . 3 OTt*^, ; 
OTr&£ ; 

®*)>W7vi/~&&G (Mfe: kg/mm) 
H,AJl*t mm) itfttToateWE'r So 

G> 1 5 x t 3 

^hlt^i-i or^>sc<b^^m<b*r€>±iB ( l ) id 

( 3 ) tttptcmm? zmmm¥imm r($(i:mm) 

*5J:(>'7 i t (^(4: mm) i*sJ^T©^»l 

JZ?htt*W®t?Z±M ( 1 ) E«©3gjH**#«J 

r<2 5 x t 

( 1 ) BB*<D^gSI#W* 0 i^fi^7 ^ ;bA 0 

(5) XV 4 >X4Mg^^>; ^^^>f->*$J: 

( 1 ) IBU4<0^^W^i;xx^;U^7 ^ ;bA 0 

( 6 ) x v xx 7)i®nmmm<Djmmm®ffit l 



5 

(7) 7 j JlAtpCD. ^'n^U^WMIa 
(£396) . ^^Jl/^>r><E>^WSb (MS 

%) . ^^^ofUXOSWic (11%) **« 
T<D3t*:m&1rZ>C£&m&±?2>±iZ (6) IB^CD^ 
•itP'iiXfJH^ ^ ;UA n 
0. OUa/ (b + c) ^ 1 
c/b^ 1 

3^a+b+c^20 

[00 1 3 3 (8) #yxxf-^»JIg*©?att3fi*© 

T'&£c<h£^m<LT£±ie ( l ) ieiKD^mwsf* v 

(9) - c 1 4»ait 5±£ 

(8) mM(Dg.ffi^*v x-XT^&y -/;i-a 0 

(10) d<';xxf;«(7)«^0. 6 8-1. 

od i/*r**c *_hie (8) ibiscd^ 

(1 1) ^'JxXf^W, 2 9 0'C(?)^r6 0^ 

P£&n u fc«F© wk 3 s#<o*f ansa* o . 5 mm%ixr 

(8) IHlgco^^W^Vx^T-;^^ a ^A e 
(12)^ 'Jx^f*^ ffifcS^&* v y'$K~cfo%± 

^Jiilt^^^i^>M^/c^©xXri^ 

(Dx-hzctzmbt-fhiMZ (8) settossHtfrtf 

[0014] 

tit, !tf£U<U, iitt^^*;^>g[^i 
^•J3- £ ^ hm h ft & £ Utti ^'ixxf ;Hfl]Ji 

[ooi5] mis* yxx^ttiiitflifiR-r^sjKP 

tDljOMJ&fttOXte, f-ts-JZ)^ 2. 6-^? 
£U>^#;U#>$L W *^)\>- 4 , 4' 

j^>i^j:^(Dx^fj«tt^f^tff>n 
[0016] £tcmttv±x^>i>mm$:ffim?z>7 i ) 

[00 17] Bule^yxXr-JMUfll^CC^m^Lr^ffl 

2 ft £±f sJiWcos?^ iuttt, -rv7^ ;ug?3&<D^ 
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;^>ifci:^©x^f;WMift ; 1. 4--> 
>7P^+1f >^#;U#>^ 1. 3 -y^o^t>y 

j&immm#mtftm e> ft „ 
[00181 m&#v ^xf-frmm^tc&m&Lxi&m 

> y y n -jk # b > y n - ji^cd*' »j r ^+ 
[0019] get* x^f ;H^fl§^HWWcc^«r* 

-try> v ^>£x >; x h — ;k h^fa-i^p^ 
20 t^hxK^^I^crfcJ;^ 

[0020] Iuib^ »; x^f;i/«m§offi 
^c-2>^oiiL/m(i^x^u>7"u^^u- h^e>«js 
$n^'jxxf;«r*i 36*c#£L< rax* 
u>^u:?*u- hilMi£8 5 "ei^JgUi^taK^ y 
X^f«T*O t ^cc^^ u<^x^u>r-u^^ 

[0 02 1 ] ZtcmiEX'J i-X7-)lffim<Dp?£ UtMfe© 
— Wtt\ ^/c-2>^0iIO^(4^x^U>-2. 6-^:7 

£0<&ix^u>-2, 6 hi£{i£9 O^e 

[002 2]ilB^»;xXf« l 1$K:3£/c£3£DjI 

t^te^x^u^u^ u- h^M^n^^'Jx 
Jl/«J!i©ffilKttK«, *?£U<teO. 50-1. 3 

Od \/g. £*)1tf£0<tZ0. 5 5-1 . 20dl/ 
^6tC$?$U<«0. 60-0. 90dl/gOl 

40 Hr**. SRRttfiWO. 50 d i/g^irit f# 6 

cci. 30 d i /z*mx-z>±. mmimo&ftcffinzu 
frF&it&m&ma o tc o , ? ^ ;w a fecc^s-r z> 

[0 0 2 3 ] ^/cMlB^yxXr^Mt, #Kl£/c&*£ 
OiMl/i£(i#x^U>- 2, 6-^^^U-h^6^ 
$n€>:J<'Jxx^;M^©€S|5g^«. ft£L<teO. 
40-1. 00dl/g t J:0^^O<«0. 42- 
50 0 . 9 5 dl/g, 56CC^^L / <«0. 45-0. 9 



(5) 



od \/g<Dmwv$>z>. mmte&&o. 40di/g 

^titth 0 . m<- 1 . 0 0 d 1 /g&Mx-Zt. ig^tfP 
[0024] 3 htC^WO^m^M* % ) 

C©*g^©ffiKttKttO. 68dl/g- 
1. Odl/gCDfil, fifKO. 68dl/g-0. 9 
Od l/g©©ffl#»£0l>. ffiKRttK**0. 6 8d 1 

[0 0 2 5 ] jgfc, *^©$ffl^yi^f-«7 

*turo. 5ti%tlTr*^ciW$t< 4 o. 4 30 
ir/oOTr^^ci^oii^Li^ cct\ #«;x 

[0 02 6 ] #»W©ffiJPJa«*VxXf*iU*7 

XfJ««, 2 9 0 o C(DiagT*6 0^^14L//c^cD 

£b<. M^teO. 21f%^T^^Ci»$0 40 
C>. CCt, mK3S(*©mJJOS#0. 5fifl:%£ffl*. 

[0027 ] miz&&z&?z*v*z : r)ifflmx. « 
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<«i o#-i bh. ^6«:^^b<«3 0^-1 ob# 
rsj-c&o. 7k©^£ 0x1*2 0- 1 8 0'C. #£b< 

tt4 0-1 50U $6CC»*0<tt50'-l 20 - Cr 

[0028] #9m©snd«^ xxy-frmv ■< n> a 
*i5tfct«£^sfrr*&3&s. -e-©fltaS#£0T* 

[0030]# «;xxf-;i/ttttiK:^a*©«BjaittWBI 
(O^WIlt @W<b1'^i©lK:cl:omot<^ 

L,<{i5-l8M°/o«^ C©tWt^31i%* 

*TT £«H9L fiP'fc. 7 ;i/A©3®f«tt. ilf»tt. ^S, 
[003 1 ] »*c»*ut>S06!B«<bur % *-;x^u 

[0 03 2 ] ##BJBK:tei>T. u>^JfJfl§£ 



(6) 

9 

[0 03 3 ] #2£HBCCfct>T, ^'Jy^>f>i 
8 0*;u%U±, ^£L/<ti9 0^u%JiLL#4- 

[0 0 3 4 ] ^B^Cfc^T. ^^'Dt'l/ViU 

[oo35] ctih(omn^mm<Dttm^cM^Lxm^ 

(11%) fei:WJ7'Dfl/>0Mtc (11%) 
0. 0Ua/(b + c) ^ 1 

c/b ^ 1 20 
3^a+b+c^2 0 

[00 3 6 ] CCt v a/(b + c)^o. 0 1*it 

Iffgl/<&1>. MIC % a / <b + c> #1 £0;! 
SW»i£Cc4*-re«Ftt (WtfcT *»fa 

a/ (b + c) <Dm(D±mZ0. 5. TPMtiO. 
[0 03 7 ] fflmiC. c/b*n £ 
frl> 0 c/bcOTPKm^cPl^^n^C^^ 0. 0 1* 

b<7)#CD±|Sg«0. 5. TElliO. l^ic^^Ll^o 
[0038] $/c, a + b + c^3M%5f^rc&£ 

WHttCC**^^*!* <£i§mtt, *?^ 3 > 

tt, &fit£> ^%tir»«:i^^ti^0. a + 

b+c^2 011%^ix.^<!:, <iOJiXf«» 

***D. ff*l/<^. a + b + cCD±|5gtil 8 ma 

Tmte5M%^tc£?£Ll> 0 
[0 0 3 9 ] £tc. $^©^iM#';xXf«7 
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frisVJ*. -fcr^WK Trt^*. 

SfclStf y x* f ^«H§«c^*^^ffltt«fli*«:SS 

[0 04 0] ^©^M^'JXXT^7^^ 
[0041] *J£{*:7 -y * AfcSf* * K«I*Hl'rS*ft 

^(DP-^r B ir5i{*-r^ 0 ccDit(7>/)D^©^or 
M^p-^^fflc^^-c^^^^D^S^ffi 

# y x*^MMi£# y x^f-iUMJUWHHjSOfc^ra 

SK** U xXf;«(7)2^figT g + 5 0"CJ^ 

- 1 0 -C^TO^t 2 . 5-5 «(c5£f#T £. 
[0 04 2 ] CC7>J: ; >^:i,Tf#6n/c2l4^f^ ^;UA 

5 0'C-T mOlBHTif 5 ^ U C 

[0 04 3] $^©^M^'JxXf«7 

[0 04 4] ^/c. ^3^-S^flcWlli7 jJlAtOTlt, 
-h£/t&i*y>^ K©l«*/ctt2«J^±^«6^<!: 

[0045] ffia^aswjas^ ^ ^Ajgcctt. sm 

[0 04 6] S/c, $»Si^^yx^f^7 



n 

[0048] C<D£ *>lCLTmt>tltc^m^# l J XX 

[0 04 9] ^O^M^yx^f^ ^JUA 
«\ JU»WitM** 1 . 3«T\ W3E O < W 1 . 
«fcOEF*U<ttl. 1 5J£lT"C*-5. IWKmS** 1 . 

wire. ^sw»j£eci*-r-5»tt mm 

[005 0 ] $tc, ^TO^I^jjfji^f^7 
(miiL: wm)^l 5amOT, #£0<tel 0 amJ^ 
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£*) jaw«fflt*s. 

[005 1] 2 ^©^W^»JiXf« 
7-fJl/Atf. ';>y^^v>3.^G M:kg/m 
m) ^;1>A/1^ t mm) #Tte5££ 

G> 1 5 x t J 

t 3 J^T©*S^ ^'Jx^7*«7^umWf5 
JE"rSfc#>CCtt t ^»JX?U>f«^'Jtl/7^> 

•;tU7^> / «^o. o i - icoffl^trtg^L/Tffl 
^^mmti^x. ^'^^^i^v^Dfi/ 

XWK^Ma (11%) % ^ f ;y^>7">©^ 
Wtb (11%) fcJ:^^DfU>©Mic 

0. 0Ua/(b+c) ^ 1 
c/b^l 

3^a+b+c^2 0 

[0 05 2] ^iO^iM^ V x^7*«7 y;UA 

±iB^mD-(3>, omBK^Jtsa* 1 . 3OTr& 
* u ^ a smimv^ftfm^&a & 1 5 

& : k <?/mm) t V a)\,2»W-?> t : mm) 

±$E£zm&?2>. &±xm&uxmti>x* mm&mm 

^i^yxXf^7 ^A£fH£C£#r££ 0 

>^i^t^»^'jxxf^7 ^ )\,Mmt> 

[0 0 5 3] ttc. ttWW&m&tttfV x^f;H7 

rx^^ hi:b*n - 1 ot^^ci^K, mcc« 
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13 

*>i>t. rx^ Fitit*. (tfyxx^MSBicc^ffi 
mtrz. *§mtc*st,*xit % rx^ bi±£i~i o 

[0054] 5 6«l . *&W<DQffi^# l ) XX rMl/^ 10 
^^;l/A(i. &MB?M££r (#{i:mm) i^^UA 
/f*t (M:mm) i^TIH^ 
r < 2 5 x t 

*^tcfcc*r«. il^fSrtt, J: 20 
d£l 5 umJJlTitSW^i^iom BP 

^ws-tf-s^fe #y*u7 * >^saj§<t*yx*u 
^^awiots^tt^^ifiirjaw-r ttm ( * y x u > 

*cims) yjmm&umxzz. 

[005 5 ] 3 etc, #Ano>S«d#^ y x^fJH 

7^bAtt ^^o<«2. 9 ma* £9*? 

£0<te2. 7feTF, *fc»£0<»2. 6VLTX& 

^iif^/cfeiCli. 7^;l/A©S^tbl?:l. 3« 40 
[005 6] *^O^itW*yiXf^7 *;I/A 

[0 0 5 7] *miO&M£ s tf#V*Xf'>l'Jk7 4fr*> 

■p# y r u > y y * y x~^n,3MSMP£* 
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[0 05 8] $ W# U x X ^ 

[0059] ^CC^^colBSfiWfcJi^ttKW^^-r. 

[0 06 0 ] 1 ) A*H:fJt£ 
J I S K-7 1 1 2?«tffi{cfi£o/£. 

[006 1 ]2)^UU7^ >5R««©¥ft»«tt-T- 
*£d 

VDVJU&l. 0gJM*><WDfflU cn^50mM 

*n-fy^o/<y-^«rlniLfc. -5 x n £ 2 B^ftl 4 
0"C«CftI«ibr7^^A«:?Sft?O/c. Cn^rO. 45/i 

f£»l,fc«> «tf»«c2 0jS3B^ jfiXSSfS^HMKtt 
(sem) «flt\ i sootefcifcfco-c. fc*ct!£iE 

[0 06 2] 3 ) y xx ^;b«Biec*tH^©^Diffitt 
«JIl©^»a^<07X^^ Fib 

Siftft (SEM) 1:11^300-1 OOO^JCffi^C 
[0 06 3 ] 4 ) JffiSRW^S r : mm) 

y ^ ^A^r^^/ii!i^tc-en-en2^'ro i o m 

mx l 0 OmmCCtfJOaiL'/Co <^^bd^^5 0mmJ^ 
rC^tt: mm) iUc n «Btt4*©TO*io 

/c. 

[0 06 4] 5) y>y^7 9^»%arG 
J 1 S P - 8 1 2 6 (C7n-r«*j£OE#ffi»S5»*a 

(y>^^^^->^^) ^ffit^/c 0 
&lt£§Ml : F^ -/ >«77fifeE«/^l5ROs« 

m&Z&mL, 7;l/X^-JH0 0kgtctn-Fi2Jl/ 
*ftffiUic;*fii«:R*«lo/c. KSI]£R1 3mm/m i 

S»>t3£^F^ : J 1 S P - 8 1 2 6 tC9ik?m& 5 0m 

mute. 



15 
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g3 152. 4mm. «12. 0 7 mmfc:t?J0fcBL/t„ 

&CC*Ptt. IsSl&jl&l 3mm/m i nVSttOtnifihtti 

l£JtS3 15 2. 4mmrHo/cM'J>^^'r>a 
&JgG (Ifikg/mm) il/c e ffi«4*<D¥^i 

[0065] 6 ) y A ;uaji# t 

Sony Precision Technology 
1 nc. I Digital Micrometer 
M-3 0£i£fflU 5>£'AK:2 Oj&y 

£«5£U ^<7>¥£ffil£y 4 JUAJ1# t (mm) t L 

[0 06 6] 7) y a)\,K<D>^ K'J>^tt- 1 (&JE 

^rvyy^^m ucfjkttzzic i o ofttBOtfju c 
^^xo? Y^T)VZ<oy -y;ua*$aSB4&c*$a 
O: lOOWiti, **iftO«cj:4*A^R«rl/ *20 

i o ) «rt£3ijsa:»tt 

y i^r* 

^Mtll^4g/m J <hft&J:5K:y ^UAiKc 
ilU -tffiSJELT 1 6 0-C-C3 0 Waj»«fflLTgB 30 
il^MO, SMs^fct/- h£ffc£Lfc. 
[0 07 0] C<D<fc^CCLT»/c«lR^^>- h£A 

y*> ( **:fc£l±* t-^Jt/^-^VX fA|!|#^^ 

-JV^z-m-fyzs Y^zv hP-PS i oo) t^mM 
(^mm^^^imm^MM^^y'v 

>2-BLP-3 2 3) £/St»T\ EP^Xf-Kl 0 0 
CtSi. C (^>T>) > M (^:*>£) , Y (-Yid 

-) > fcj:o^ne>^m^En^b/cK <y^**> <da 40 

feiCoc^-C. &fe9 mmx 9 m m<DIE:frff2<7>^£;£^3: 
7fi"To (St2 8ffl) A6:>- hrtCCffiiBO/c^£~> 
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